III. The Development of the Soroban.
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It is hardly worth while to consider the method of extracting roots by the help of the soroban, since the general theory does not differ from the one used in the West, and the subsidiary operations have been sufficiently explained.
Although the soroban began to replace the bamboo rods soon after 1600, it took more than a century for the latter to disappear as means for computation, and, as we shall see, they continued to be used for about two hundred years longer in connection with algebraic work. In Isomura Kittoku's Sampo Ketsugi-sho of 1660 (second' edition 1684), and Sawaguchi's Kokon Sampo-ki of 1670, for example, we find both the rods
Fig. 20.    From Miyake Kenryu's work of 1795.
and the soroban explained, and in another work of 1693 only the rods are given. The Tengen Shinan, by Sato Shigeharu, printed in 1698, also gives only the rods, as does the KwatsuyD SampD (Method of Mathematics) which Araki Hikoshiro Son-yei, being old, caused his pupil Otaka Yoshimasa to prepare in 1709.* In Murata Tsushin's Wakan Sampo, published in 1743, both systems are used, and in a primary arithmetic printed in 1781 only the rods are employed, so that we see that it was a long time before the soroban completely replaced the more ancient method of computation. In general we may say that all algebras used the sangi in connection with the "celestial element7' method of solving equations, explained in the next chapter, while little by little the soroban replaced them
* It was printed in 1712.